Objectives: To compare the amount of tissue loss using different FUE punches.
| INTRODUCTION
FUE has revolutionized the practice of hair restoration after the reintroduction into the clinical practice in 1990s. The initial use of 4 mm punches (by Orenterich) has shifted to the use of smaller punches of 1-2 mm.
1 Later the smaller (<1 mm) punches were started. 2, 3 The use of different motorized mechanisms (rotatory and oscillatory) has also resulted in refinement of the technique. Various kinds of FUE punches have been devised which include blunt to sharp, super sharp (titanium-coated), and serrated punches. The various advantages and disadvantages of these designs are mentioned in the literature. 4, 5 The clinical studies documented in literature have emphasized on the transection rates of different punches and machines. [6] [7] [8] [9] These different punches have different kinds of impact on the donor area in terms of removal of the skin/tissue. The "torque" is one of the major factors (it is the rotation force on the hair entangled within the lumen of the punch).
8,10
None of the study to date has mentioned the impact of different punches in terms of skin/tissue loss and scar formation. It can be postulated form the study by Rose, the inter-hair distance will remain the same regardless of the size of the punch or the amount of skin/tissue removed. 10 But the resulting scar is of great importance as the bigger scar is normally of pale color as compared to its surroundings. The increase in scar size makes it possible to be detected from a distance when the hairs are trimmed very short.
The author has developed a new design and compared the skin/ tissue loss resulting with the use of different punches and has also compared the sizes of the different scars.
| MATERIALS AND METHODS
The study was conducted in 5 patients undergoing hair restoration surgery by FUE. Detailed preoperative instructions were given. Four different kinds of punches were used, that is, sharp, blunt, serrated, and new "A-design." All the punches have a cutting edge of 0. 
| RESULTS
The average size of the wound immediately at the end of the procedure (about 5-10 minutes) was 0.826 mm for sharp punch, 0.858 mm for blunt punch, 0.892 mm for serrated punch, and 0.932 mm for A-design (Table 1) .
Similarly, the wounds decreased to 0.752, 0.778, 0.774, and 0.696 mm for sharp, blunt, serrated, and A-design, respectively, after 24 hours (Table 2 ). The final wound/scar size was 0.640 mm for punch, 0.660 mm for blunt punch, 0.668 mm for serrated punch, and 0.598 mm for A-design punch after 1 month ( Table 3 ).
The average decrease from the initial size in 1 month was 22.518% for sharp punch, 23.077% for blunt punch, 20.665% for serrated punch, and 35.837% for A-design punch.
| DISCUSSION
There are many technical points previously described by Bernstein, There are certain key points about the FUE punch. It includes the size (total diameter), the thickness of the walls of the punch, the inner lumen (internal diameter). The "cutting edge" is one of the most significant parts of the punch. The size of the scar depends on the cutting-edge diameter. In author's opinion, sharper is the cutting edge, the smaller would be the wound as the friction on the skin is exerted less. Similarly, the wound size is also dependent on the rotational speed of the punch. The lower the speed, the wider would be the wound due to increased frictional force. The "torque" is another factor. 8 As described by Cole et al, torque results from the motor horsepower and the speed 13 :
T T = k 9 Hpn (where T = motor torque in lb-ft; k = constant; Hp = motor horsepower; n = speed of motor shaft in RPM) and T = Ft 9 R (where T = torque in lb-ft; Ft = tangential force; R = movement arm, ie, punch radius).
Torque is in the form of a twist. 13 It produces a force at the peripheral part of the punch. Similarly, the shear stress is directly proportional to the tangential force and inversely proportional to the area of the contact. Therefore, the dull punch has larger area of contact. A punch with a higher torque results in higher twist or tissue distortion, resulting in higher transection rate. 13 According to Devroye, the technical advancement of his punch behaves like dual-punch (sharp and a dull) simultaneously acting like "sharp" punch for cutting the skin and like dull punch while advancing down. 6 Various studies mentioned in the literature pay more attention toward the "follicular transaction" of the different punches and machines. For example, a study by Mahapatra et al has documented the complete follicular transection rate of 8.08 AE 6.98 and partial transection rate of 16.78 AE 12.01. 14 Robotic FUE harvesting has been shown to have variable transection rate from 0.4% to 32.1%
(average 4.4%) reported by Bernstein et al. 9 Similarly, Shin et al documented transection rate of 4.91 AE 2.91% using robot. 15 Another insight was given by Rose et al calculating the inter-hair distance to be a key factor in visibility of the scars after FUE. 10 However, the color contrast/change of scar with the surrounding skin also affects the visibility. The smaller the scar, the lesser the chances of being it visible from a distance even if the hair are cut very short. The "Turkey phenomenon" (higher number of hair removed with bigger punches and also including the hair from nonpermanent danger zones) has resulted in the reorganization of the FUE process. Now the standard practice is becoming to use the punch lesser than 1 mm (0.8 or 0.9 mm).
The current study was designed to find out the difference of The initial size of the wound was the highest in the A-design when compared to other punches (0.932 mm). But it decreased to 0.696 mm after 24 hours and after 1 month, the size was 0.598 mm.
And if the ongoing fibrosis is also added, the scar would be less than 0.5 mm. Thus, the maximum decrease (35.857%) in size was seen in new design as compared to the other punches, that is, 22.518%, 23.077%, and 20.665% in sharp, blunt, and serrated punches, respectively.
In another study by Zontos et al, 0.9 mm punch manual and motorized techniques were used, and the average size was 1.10 mm with manual punch (about 22.2% increase) and 1.48 mm with motorized punch (about 64.4% increase) both used in vertical direction. 16 But in the current study, the size after 24 hours and 1 months were measured.
| CONCLUSION
The new A-design probably opens a new window the way we see the FUE punch. More multicentered studies are required to prove its effect on graft transection and scar formation. 
